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Abstract : [Purpose] The primary purpose of this study was to investigate whether the bone strength of 
the calcaneus of soccer players who have cerebral palsy is lower than the standard value. A second objective 
was to investigate left/right differences in the strength of the calcaneus in soccer players with cerebral palsy. 
A final objective was to investigate left/right differences in the bone strength of the calcaneus of healthy 
soccer players.
[Subjects] The subjects were 22 male soccer players with cerebral palsy and 20 healthy male soccer players. 
[Method] With regard to measurement, an ultrasonic bone density measuring device （GE Healthcare A-1000 
EXPRESS） was used, and the Stiffness value （%） of the calcaneus was used as an index.
[Results] ① With regard to soccer players with cerebral palsy, 14 out of 22 had average left/right calcaneus 
Stiffness values of 100% or more, but eight had average values of less than 100%. In particular, within the 
C7 class, five out of nine players had average values under 100%. ② Among soccer players with cerebral 
palsy within the C5 and C6 classes, there was no significant left/right difference in the Stiffness value of the 
calcaneus. In the C7 class, low Stiffness values on the paralyzed sides were found, and the left/right difference 
was significant. In the C8 class, one out of three players had a prominent left/right difference. ③ Even among 
healthy soccer players, many cases of left/right differences in the Stiffness values of the calcaneus were found, 
but overall the difference was not significant.
[Conclusions] The Stiffness value of the calcaneus among soccer players who had cerebral palsy was lower 
than normal in 8 out of 22 players. It was shown that for adults with cerebral palsy, even among athletes 
there were many cases in which the calcaneus bone strength decreased. In the investigation of left/right 
differences in the stiffness value of the calcaneus, a significant difference in the C7 class was found. This 
result suggests that the measurement of the stiffness value of the calcaneus is useful for the classification of 
soccer players who have cerebral palsy.　Even among healthy players, many had differences in left/right 
calcaneus stiffness, and for these various reasons, in the future, when studying the bone density of the 















































































































































































Ｃ５−１ 15 104.0 96.0 100.0 CP
Ｃ５−２ 34 102.0 99.0 100.5 CP
Ｃ５−３ 28 128.0 136.0 132.0 CP
































Ｃ６−１ 32 103.0 107.0 105.0 Ｃ５⇒Ｃ６ CP
Ｃ６−２ 23 94.0 98.0 96.0 CP
Ｃ６−３ 36 116.0 111.0 113.0 CP
Ｃ６−４ 44 112.0 115.0 113.5 Ｃ７⇒Ｃ６
Ｃ６−５ 40 114.0 110.0 112.0 CP
Ｃ６−６ 18 127.0 131.0 129.0 Ｃ８⇒Ｃ６ CP
Ｃ６−７ 25 114.0 121.0 117.5 CP












Ｃ７−１ 30 86.0 86.0 86.0
Ｃ７−２ 23 80.0 84.0 82.0
Ｃ７−３ 32 112.0 114.0 113.0 Ｃ７⇒Ｃ８⇒Ｃ７
Ｃ７−４ 18 102.0 110.0 111.0 CP
Ｃ７−５ 17 114.0 121.0 117.5
Ｃ７−６ 32 82.0 95.0 88.5 Ｃ８⇒Ｃ７ CP
Ｃ７−７ 29 85.0 103.0 94.5 CP
Ｃ７−８ 21 100.0 112.0 106.5 CP
Ｃ７−９ 16 85.0 89.0 87.0 CP?












Ｃ８−１ 23 80.0 83.0 81.5
Ｃ８−２ 28 114.0 114.0 114.0
Ｃ８−３ 29 104.0 41.0 72.5 CP










OR−１ 21 155 145 150.0
OR−２ 21 97 111 104.0
OR−３ 18 150 142 146.0
OR−４ 19 140 137 138.5
OR−５ 18 100 100 100.0
OR−６ 18 152 140 146.0
OR−７ 20 173 148 160.5
OR−８ 20 119 145 132.0
OR−９ 19 105 111 108.0
OR−10 20 154 162 158.0
OR−11 20 160 162 161.0
OR−12 18 105 116 110.5









OL−１ 19 164 159 161.5
OL−２ 19 154 148 151.5
OL−３ 19 147 128 137.5
OL−４ 22 169 155 162.5
OL−５ 19 116 130 123.0
OL−６ 20 163 151 157.0
OL−７ 21 173 165 169.0
OL−８ 18 105 99 102.0
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